The Dzyaloshinskii-Moriya anisotropy, responsible for helimagnetism in Ba2CuGe2O7, has recently been shown to comprise also a weak-ferromagnetic component. We theoretically demonstrate the signatures of weakferromagnetism in the magnon spectrum when a magnetic eld is applied perpendicular to the z axis. We also anticipate the occurrence of unconventional domain walls in the so-called intermediate phase, and briey elucidate the importance of the weak ferromagnetic component of the Dzyaloshinskii-Moriya anisotropy for the dynamics of driven domain walls.
Introduction
Ba 2 CuGe 2 O 7 is a layered spiral antiferromagnet (helimagnet) thanks to a Dzyaloshinskii-Moriya (DM)
anisotropy [1] .
Experiments in the late 90's [2] 
Here e 1 , e 2 , e 3 are unit vectors along x, y and z; the staggered magnetization n = n 1 e 1 + n 2 e 2 + n 3 e 3 is a unit vector eld (n 2 = 1) that depends upon the inplane spatial coordinates x, y as well as the time variable t: n = n(x, y, t). 
Magnon spectrum for H⊥z
Without loss of generality we assume the applied eld h = h ⊥ e 2 . The GS is the at spiral with n = n 1 (x)e 1 + n 3 (x)e 3 . This conguration eliminates the positive Zeeman term (n · h) 2 . For d z =0, the GS reduces to the zero-eld at spiral for any h ⊥ , and the IC transition never occurs. But for d z =0, the spin spiral depends on the eld through the single parameterh = h ⊥ d z , and the IC transition occurs ath c =0.3161 [7] . The measured critical eld 9 T (h ⊥ =5.36) yields d z =0.06. To obtain the magnon spectrum, we expanded Eq 1 to 2nd order in perturbations around the GS and solved the linear system by a Bloch analysis of the type given in [4] .
Our results are shown in Fig. 1 . The spectrum along Q 1 has 2 modes; acoustic, depending only onh, and optical, (32) depending on bothh, h ⊥ . When h ⊥ =0, the originally continuous bands split at Q 1 = ±nζ/2 (n =1,2,3. The GS is nondegenerate, with chirality χ = +1 (χ ≡ sgn[e 2 · (n × ∂ 1 n)]) due to the helimagnetic part of the DM anisotropy. The degeneracy with respect to the U (1) symmetry [4, 7] is not crucial and is disregarded here. Stable DW are not possible in this regime. In the intermediate phase (1.7 T< H z <2.9 T), chirality is again χ = +1, but the GS conical spiral n = [n 1 (x)e 1 + n 3 (x)e 3 ] + κn 2 (x)e 2 , κ = ±1, is doubly degenerate with respect to conicity κ, see Fig. 2a,b. Here, DWs may exist as truly stable localized nonlinear excitations connecting two topologically distinct spatialy modulated vacua. An example is in Fig. 2c,d , with DW obtained by a direct numerical minimization of the potential V of Eq. 1 for the prototype DW. This type of DWs in DM helimagnets is novel and diers signicantly from its more conventional counterparts. For example, DWs discussed here possess only discrete translational invariance. Note that the DW depends on the GS, whose properties, such as magnitude of n 2 and the spiral period L, can be tuned by changing H z . Finally, when the eld acquires a nonzero transverse component H ⊥ applied along x (H = H ⊥ e 1 + H z e 3 ), the WF DM anisotropy lifts the degeneracy of the 2 GS through the
Thus, H ⊥ may trigger the dynamics of DWs via mechanism similar to that in ordinary weak ferromagnets [8] . 
Conclusions
We have shown that weak ferromagnetism in Ba 2 CuGe 2 O 7 becomes manifested in the magnon spectrum when the magnetic eld is applied in the xy plane.
We have also shown that unconventional domain walls may exist in the intermediate phase of the system.
